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Tuesday, February 18, 2014 593asuperoxide dismutase (SOD1). Numerous studies link UCP2, a member of the
uncoupling protein family, to protection of neurons from mitochondrial
dysfunction and oxidative damage in various mouse models of acute stress
and neurodegeneration, including Parkinson’s disease. Here, we tested the po-
tential neuroprotective effects of UCP2 and its ability to modulate mitochon-
drial function, in the G93A mutant SOD1 mouse model of familial ALS.
Disease phenotype, mitochondrial bioenergetics, and calcium capacity were
investigated in the central nervous system of double transgenic mice, express-
ing both human mutant G93A SOD1 and human UCP2 (hUCP2). Unexpect-
edly, hUCP2 expression accelerated the disease course of SOD1 mutant
mice. In addition, we did not observe a classical uncoupling effect of
hUCP2 in G93A brain mitochondria, although we did detect a decrease in reac-
tive oxygen species (ROS) production from mitochondria challenged with the
respiratory chain inhibitors rotenone and antimycin A. We also found that
mitochondrial Ca2þ capacity was decreased in the double transgenic mice,
as compared to G93A mice. Taken together our results indicate that the neuro-
protective role of UCP2 in neurodegeneration is disease-specific and that,
while a mild uncoupling by UCP2 in brain mitochondria may protect against
neurodegeneration in some injury paradigms, the mitochondrial damage and
the disease caused by mutant SOD1 cannot be ameliorated by UCP2
overexpression.
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Introduction: Mitochondrial Ca2þ uptake is thought to be mediated by the Ca2þ
uniporter (MCU). Uncoupling proteins (UCPs) are located in the inner
mitochondrial membrane and belong to a superfamily of mitochondrial ion
transporters. The possible role of UCP proteins in modulating mitochondrial
Ca2þ uptake via the mitochondrial MCU is highly controversial.
Methods: To address this question, we isolated intact cardiac mitochondria
from adult wild-type (WT), B6.129S4-Ucp2tm1Lowl/J (UCP2-/-) mice and
analyzed mitochondrial Ruthenium360 (Ru360) sensitive Ca2þ uptake via
Rhod2-AM. To further investigate if UCP2 modulates MCU single-channel
activity cardiac and liver giant mitoplasts which also lack UCP3, were investi-
gated by mitoplast-attached single-channel recordings.
Results: Isolated mitochondria in both WT and UCP2-/- mice showed a Ru360
sensitive mitochondrial Ca2þ uptake which was significantly decreased in
UCP2-/- mice. Single-channel registrations confirmed a murine voltage-gated
Ca2þ channel, i.e. mCa1, which was inhibited by a low concentration of
Ru360 indicating that mCa1 underlies the MCU. In heart and liver giant mito-
plasts of UCP2-/- mice mCa1 was also present, however exhibiting a decreased
single-channel activity. Additionally, we observed an inhibitory effect of ATP
on mCa1 activity in mitoplasts from WT mice while no effect was observed in
UCP2-/- mitoplasts.
Conclusion: Our experiments indicate regulatory effects of UCP2 on MCU ac-
tivity. Furthermore we propose that previously described inhibitory effects on
MCU by ATP may be mediated via UCP2. Experiments performed on liver gi-
ant mitoplast suggest that neither UCP2 nor UCP3 are essential compounds of
the MCU.
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Introduction: Mitochondrial Ca2þ handling modulates the spatial and temporal
profile of intracellular Ca2þ signaling. It is mainly mediated by the mitochon-
drial calcium uniporter (MCU). Uncoupling protein-2 (UCP2) a mitochondrial
membrane protein has been proposed to be fundamental for MCU activity.
Whether cellular excitation contraction (EC) coupling is modulated by UCP2
remains to be determined.
Methods: To investigate this scenario, we isolated intact cardiomyocytes from
adult wild-type (WT) and B6.129S4-Ucp2tm1Lowl/J (UCP2-/-) mice to
analyze dual Ca2þ transients from the mitochondrial ((Ca2þ)m) and intracel-lular compartment ((Ca2þ)c) in the whole cell configuration using Rhod2-AM
and Fluo4 pentapotassium salt. We also tested whether the previously
described inhibitory effect of ATP on mitochondrial Ca2þ uptake could be
mediated by UCP2. To detect possible regulatory effects on sarcolemmal
Ca2þ uptake in UCP2-/- mice, trigger Ca2þ influx was measured using
Ryanodine.
Results: In cardiomyocytes of WT mice (Ca2þ)m was selectively decreased by
Ruthenium360 (Ru360) while (Ca2þ)c was upregulated. The (Ca2þ)m was
decreased in UCP2-/- myocytes compared toWTwhile (Ca2þ)c was unchanged
suggesting a compensational modulation of EC coupling. Trigger Ca2þ influx
was reduced in UCP2-/- vs. WT myocytes, presumably to prevent cytosolic
Ca2þ overload. Additionally, we observed an inhibitory effect of ATP on mito-
chondrial Ca2þ uptake in myocytes of WT mice while no effect was observed
in UCP2-/- mice.
Conclusion: Our experiments suggest a possible role of MCU and UCP2 inter-
action in controlling mitochondrial Ca2þ uptake as well as EC coupling.
Cellular Pathways and Networks: Prokaryotic
and Eukaryotic
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HER2 overexpression drives tumorigenesis in a large subset of breast cancers
and pharmacological inhibition of this receptor tyrosine kinase is currently used
in the clinic for these patients. While all of the cancer cells within the tumor are
dependent on HER2 signaling, treatment with HER2 inhibitors results in the
establishment of two separate populations; cells that undergo apoptosis and
cells that survive. The mechanisms underlying the decision-making processes
are not well understood.
In this study, HER2 positive breast cancer cell lines were utilized to model
the signaling and gene expression changes in distinct populations of
inhibitor-treated breast cancer cells. Previous studies have demonstrated
that lapatinib induces a gene expression program that is comprised of both
anti-apoptotic and pro-apoptotic genes. This provides the possibility that dif-
ferential gene expression in the apoptotic and surviving populations may
account for the commitment to cell fate. To directly test this, BT474 cells
(a cell line derived from the tumor of a HER2-positive breast cancer patient)
were treated with the small-molecule HER2 inhibitor, lapatinib (TykerbTM),
for 24 hours, labeled with AnnexinV-FITC (apoptotic marker), and sorted
using FACS. Differential gene expression analysis demonstrated that the
surviving population had dramatic increases in the levels of several genes
including irs2. IRS2 is an adaptor protein that may be able to bypass
HER2 and signal to the major growth pathways. Ongoing experiments are
further characterizing the temporal profile of this induction in the two popu-
lations. Experiments using siRNA to silence FOXO3a have demonstrated that
the induction of irs2 is mediated by this Forkhead-family transcription factor.
These results provide the basis for a model where HER2 inhibition differen-
tially modulates gene expression in a cell population, thereby driving distinct
cell fates.
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It has been proposed that differential activation kinetics allows cells to use a
common set of signaling pathways to induce different cellular outcomes. For
example, nerve growth factor (NGF) and epidermal growth factor (EGF)
induce different activation kinetics of extracellular signal-regulated kinase
(ERK) and result in the distinct outcomes of differentiation and proliferation,
respectively. However, direct and quantitative linkage between time kinetics
of ERK activation and the cellular response is still lacking due to difficulties
in perturbing the kinetics of intracellular signaling pathways. Here, we
construct a light-gated protein-protein interaction system that uses light to
regulate the activation and inactivation of ERK. We find that light-
induced ERK activation alone is sufficient to stimulate significant neurite
